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DSM-IV grants episodic irritability an equal status to low mood as a cardinal criterion for the diagnosis of depression in youth, yet not in adults; however, evidence for irritability as a major criterion of depression in youth is lacking. This paper examines the prevalence, developmental characteristics, associations with psychopathology, and longitudinal stability of irritable mood in childhood and adolescent depression.
Methods:
Data from the prospective population-based Great Smoky Mountains Study (N=1420) were used.  We divided observations on 9-16 year-olds who met criteria for a diagnosis of depression into three groups: those with depressed mood and no irritability, those with irritability and no depressed mood, and those with both depressed and irritable mood.  We compared these groups using robust regression models on adolescent characteristics and early adult (ages 19-21 years) depression outcomes.
Results:
Depressed mood was the most common cardinal mood in youth meeting criteria for depression (58.7%), followed by the co-occurrence of depressed and irritable mood (35.6%); irritable mood alone was rare (5.7%). Youth with depressed and irritable mood were similar in age and developmental stage to those with depression, but had significantly higher rates of disruptive disorders. The co-occurrence of depressed and irritable mood was associated with higher risk for co-morbid conduct disorder in girls (gender by group interaction, F (1,132) =4.66, p=0.03).
Conclusions:
The findings of this paper do not support the use of irritability as a cardinal mood criterion for depression. However, the occurrence of irritability in youth depression is associated with increased risk of disruptive behaviours, especially in girls.
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Introduction
Low mood is the hallmark of depressive illness in both children and adults, but irritability has long been recognised as a mood state that occurs commonly in depressed people ( HYPERLINK \l "_ENREF_1" \o "Burton, 1932 #2565"  ADDIN EN.CITE <EndNote><Cite><Author>Burton</Author><Year>1932</Year><RecNum>2565</RecNum><DisplayText><style face="superscript">1</style></DisplayText><record><rec-number>2565</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2565</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Burton, R. </author></authors><secondary-authors><author>Jackson,H.</author></secondary-authors></contributors><titles><title>Symptoms or signs in the mind.</title><secondary-title>The anatomy of melancholy.</secondary-title></titles><pages>391</pages><section>Mem 1 Subsect II.</section><reprint-edition>1932</reprint-edition><dates><year>1932</year></dates><pub-location>Totowa, N.J.</pub-location><publisher>J.M. Dent &amp; Sons Ltd</publisher><orig-pub>1631</orig-pub><urls></urls></record></Cite></EndNote>1). In the DSM-IV, the status of irritable mood relative to that of depressed mood varies according to the age group in question: the criteria ( HYPERLINK \l "_ENREF_2" \o "APA, 2000 #6"  ADDIN EN.CITE <EndNote><Cite><Author>APA</Author><Year>2000</Year><RecNum>6</RecNum><DisplayText><style face="superscript">2</style></DisplayText><record><rec-number>6</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">6</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>APA</author></authors><secondary-authors><author>American Psychiatric Association</author></secondary-authors></contributors><titles><title>Diagnostic and Statistical Manual of Mental Disorders: DSM-IV-TR</title></titles><keywords><keyword>DSM</keyword><keyword>Mental Disorders</keyword></keywords><dates><year>2000</year></dates><pub-location>Washington, DC</pub-location><publisher>American Psychiatric Press</publisher><accession-num>310</accession-num><urls></urls></record></Cite></EndNote>2) for depression and dysthymia in youth grant irritable mood an equivalent position to that of low mood: either (or both) may be the cardinal mood symptoms. However, this is not so in adults, where low mood alone counts towards a diagnosis. Surprisingly, empirical data on the prevalence of irritability in depressed children and on how it influences clinical course are sparse ( HYPERLINK \l "_ENREF_3" \o "Kessler, 2001 #2797"  ADDIN EN.CITE <EndNote><Cite><Author>Kessler</Author><Year>2001</Year><RecNum>2797</RecNum><DisplayText><style face="superscript">3</style></DisplayText><record><rec-number>2797</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2797</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Kessler, R. C.</author><author>Avenevoli, S.</author><author>Ries Merikangas, K.</author></authors></contributors><auth-address>Department of Health Care Policy, Harvard Medical School, Boston, Massachusetts 02115, USA.</auth-address><titles><title>Mood disorders in children and adolescents: an epidemiologic perspective</title><secondary-title>Biol Psychiatry</secondary-title></titles><periodical><full-title>Biol Psychiatry</full-title><abbr-1>Biological psychiatry</abbr-1></periodical><pages>1002-14</pages><volume>49</volume><number>12</number><edition>2001/06/30</edition><keywords><keyword>Adolescent</keyword><keyword>Adolescent Psychology</keyword><keyword>Child</keyword><keyword>Child Psychology</keyword><keyword>Humans</keyword><keyword>Mood Disorders/diagnosis/drug therapy/*epidemiology</keyword><keyword>Patient Acceptance of Health Care</keyword><keyword>Prevalence</keyword><keyword>Time Factors</keyword></keywords><dates><year>2001</year><pub-dates><date>Jun 15</date></pub-dates></dates><isbn>0006-3223 (Print)&#xD;0006-3223 (Linking)</isbn><accession-num>11430842</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=11430842</url></related-urls></urls><electronic-resource-num>S0006322301011295 [pii]</electronic-resource-num><language>eng</language></record></Cite></EndNote>3). 
In adults, irritability is present in about half of respondents with lifetime DSM-IV major depressive disorder (MDD) and is associated with earlier age of onset, and increased disability ( ADDIN EN.CITE ,).  In youth, empirical data on the prevalence and correlates of irritability, and its impact (if any) on clinical course are lacking.  As a result, several important questions remain unanswered. 
Firstly, how common is irritability in depressed youth and does it occur in the absence of low mood in those who meet other depression criteria?
Secondly, do children with irritability and depression differ in important ways from depressed children without irritability with respect to gender, or key developmental parameters including age, pubertal stage, and age of onset of depression?  As noted above, previous reports ( HYPERLINK \l "_ENREF_4" \o "Fava, 2009 #1889"  ADDIN EN.CITE <EndNote><Cite><Author>Fava</Author><Year>2009</Year><RecNum>1889</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>1889</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">1889</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Fava, M.</author><author>Hwang, I.</author><author>Rush, A. J.</author><author>Sampson, N.</author><author>Walters, E. E.</author><author>Kessler, R. C.</author></authors></contributors><auth-address>1Department of Psychiatry, Massachusetts General Hospital, Boston, MA, USA.</auth-address><titles><title>The importance of irritability as a symptom of major depressive disorder: results from the National Comorbidity Survey Replication</title><secondary-title>Mol Psychiatry</secondary-title></titles><edition>2009/03/11</edition><dates><year>2009</year><pub-dates><date>Mar 10</date></pub-dates></dates><isbn>1476-5578 (Electronic)</isbn><accession-num>19274052</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19274052</url></related-urls></urls><electronic-resource-num>mp200920 [pii]&#xD;10.1038/mp.2009.20</electronic-resource-num><language>Eng</language></record></Cite></EndNote>4) have suggested that irritability in depressed adults is more common in younger age groups, and that it is associated with an earlier age of onset. There is currently no evidence on these questions in younger samples, nor about whether pubertal stage and age at menarche in girls—two known factors implicated in depression ( ADDIN EN.CITE 6-8) affect irritable mood.
Thirdly, do children with irritability and depression differ in important ways from children with depression without irritability with respect to symptom profiles and severity? Findings from adults ( HYPERLINK \l "_ENREF_4" \o "Fava, 2009 #1889"  ADDIN EN.CITE <EndNote><Cite><Author>Fava</Author><Year>2009</Year><RecNum>1889</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>1889</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">1889</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Fava, M.</author><author>Hwang, I.</author><author>Rush, A. J.</author><author>Sampson, N.</author><author>Walters, E. E.</author><author>Kessler, R. C.</author></authors></contributors><auth-address>1Department of Psychiatry, Massachusetts General Hospital, Boston, MA, USA.</auth-address><titles><title>The importance of irritability as a symptom of major depressive disorder: results from the National Comorbidity Survey Replication</title><secondary-title>Mol Psychiatry</secondary-title></titles><edition>2009/03/11</edition><dates><year>2009</year><pub-dates><date>Mar 10</date></pub-dates></dates><isbn>1476-5578 (Electronic)</isbn><accession-num>19274052</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19274052</url></related-urls></urls><electronic-resource-num>mp200920 [pii]&#xD;10.1038/mp.2009.20</electronic-resource-num><language>Eng</language></record></Cite></EndNote>4) with depression suggest that irritability is associated with increased fatigue and self-reproach and greater depression severity.
Fourthly, it has been found that adults with depression and irritability are more likely to suffer from comorbid anxiety and impulse control disorders ( HYPERLINK \l "_ENREF_4" \o "Fava, 2009 #1889"  ADDIN EN.CITE <EndNote><Cite><Author>Fava</Author><Year>2009</Year><RecNum>1889</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>1889</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">1889</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Fava, M.</author><author>Hwang, I.</author><author>Rush, A. J.</author><author>Sampson, N.</author><author>Walters, E. E.</author><author>Kessler, R. C.</author></authors></contributors><auth-address>1Department of Psychiatry, Massachusetts General Hospital, Boston, MA, USA.</auth-address><titles><title>The importance of irritability as a symptom of major depressive disorder: results from the National Comorbidity Survey Replication</title><secondary-title>Mol Psychiatry</secondary-title></titles><edition>2009/03/11</edition><dates><year>2009</year><pub-dates><date>Mar 10</date></pub-dates></dates><isbn>1476-5578 (Electronic)</isbn><accession-num>19274052</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19274052</url></related-urls></urls><electronic-resource-num>mp200920 [pii]&#xD;10.1038/mp.2009.20</electronic-resource-num><language>Eng</language></record></Cite></EndNote>4), but we do not know whether this is also true earlier in life. Here we examine whether youth with depression and irritability are also more likely to suffer from comorbid anxiety or conduct problems. Also, previous work has shown that non-episodic (also termed chronic) irritability, commonly ascertained through questions about oppositional defiant disorder (ODD) ( ADDIN EN.CITE ,), is a significant predictor of depression ( ADDIN EN.CITE 11) and anxiety ( HYPERLINK \l "_ENREF_12" \o "Rowe, 2010 #2486"  ADDIN EN.CITE <EndNote><Cite><Author>Rowe</Author><Year>2010</Year><RecNum>2486</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>2486</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2486</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Rowe, R.</author><author>Costello, J.</author><author>Angold, A.</author><author>Copeland, W.E.</author><author>Maughan, B.</author></authors></contributors><titles><title><style face="normal" font="Times New Roman" size="100%">Developmental pathways in Oppositional Defiant Disorder and Conduct Disorder.</style></title><secondary-title>Journal of Abnormal Psychology</secondary-title></titles><periodical><full-title>J Abnorm Psychol</full-title><abbr-1>Journal of abnormal psychology</abbr-1></periodical><volume>in press</volume><dates><year>2010</year></dates><urls></urls></record></Cite></EndNote>12) and that the relationship between depression and non-episodic irritability may be due to shared genetic risk factors ( HYPERLINK \l "_ENREF_13" \o "Stringaris, 2012 #2708"  ADDIN EN.CITE <EndNote><Cite><Author>Stringaris</Author><Year>2012</Year><RecNum>2708</RecNum><DisplayText><style face="superscript">13</style></DisplayText><record><rec-number>2708</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2708</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Stringaris, A.</author><author>Zavos, H.</author><author>Leibenluft, E.</author><author>Maughan, B.</author><author>Eley, T. C.</author></authors></contributors><titles><title>Adolescent Irritability: Phenotypic Associations and Genetic Links With Depressed Mood</title><secondary-title>Am J Psychiatry</secondary-title></titles><edition>2011/12/24</edition><dates><year>2012</year><pub-dates><date>Oct 31</date></pub-dates></dates><isbn>1535-7228 (Electronic)&#xD;0002-953X (Linking)</isbn><accession-num>22193524</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=22193524</url></related-urls></urls><electronic-resource-num>10.1176/appi.ajp.2011.10101549</electronic-resource-num><language>Eng</language></record></Cite></EndNote>13). It is, however, unclear how non-episodic irritability of this kind relates to irritability that is ascertained as part of the assessment of episodic changes in mood, as in depression. Previous research from the field of bipolar disorder has provided empirical support for the distinction between episodic irritability (as it may occur in mania) and non-episodic irritability (as it occurs in ODD) ( ADDIN EN.CITE 14). Here, we examine the overlap of episodic irritability, as ascertained in depression, with non-episodic irritability.
Finally, what is the longitudinal course of ‘irritable’ depression in childhood and adolescence? There are currently no data on this issue, leaving it unclear whether irritability is merely a transient symptom of depressive illness or whether it persists, and whether pure depression and depression with irritability differ in outcome.
Answering these questions is important for psychiatric classification; in addition, the answers may inform aetiological research into depression, and form the basis for future studies investigating differential treatment of depressive subtypes. So far, research into predictors and moderators of treatment outcomes in adolescent depression has not focused on irritability ( ADDIN EN.CITE 15) or has subsumed it under other symptom dimensions ( HYPERLINK \l "_ENREF_16" \o "McMakin, 2012 #2815"  ADDIN EN.CITE <EndNote><Cite><Author>McMakin</Author><Year>2012</Year><RecNum>2815</RecNum><DisplayText><style face="superscript">16</style></DisplayText><record><rec-number>2815</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2815</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>McMakin, D. L.</author><author>Olino, T. M.</author><author>Porta, G.</author><author>Dietz, L. J.</author><author>Emslie, G.</author><author>Clarke, G.</author><author>Wagner, K. D.</author><author>Asarnow, J. R.</author><author>Ryan, N. D.</author><author>Birmaher, B.</author><author>Shamseddeen, W.</author><author>Mayes, T.</author><author>Kennard, B.</author><author>Spirito, A.</author><author>Keller, M.</author><author>Lynch, F. L.</author><author>Dickerson, J. F.</author><author>Brent, D. A.</author></authors></contributors><auth-address>University of Pittsburgh, Western PsychiatricInstitute and Clinic, 3811 O&apos;Hara Street, Pittsburgh, PA 15213, USA. mcmakind@upmc.edu</auth-address><titles><title>Anhedonia predicts poorer recovery among youth with selective serotonin reuptake inhibitor treatment-resistant depression</title><secondary-title>J Am Acad Child Adolesc Psychiatry</secondary-title></titles><pages>404-11</pages><volume>51</volume><number>4</number><edition>2012/03/28</edition><dates><year>2012</year><pub-dates><date>Apr</date></pub-dates></dates><isbn>1527-5418 (Electronic)&#xD;0890-8567 (Linking)</isbn><accession-num>22449646</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=22449646</url></related-urls></urls><electronic-resource-num>S0890-8567(12)00046-9 [pii]&#xD;10.1016/j.jaac.2012.01.011</electronic-resource-num><language>eng</language></record></Cite></EndNote>16) Previous work ( HYPERLINK \l "_ENREF_17" \o "Angold, 2002 #2816"  ADDIN EN.CITE <EndNote><Cite><Author>Angold</Author><Year>2002</Year><RecNum>2816</RecNum><DisplayText><style face="superscript">17</style></DisplayText><record><rec-number>2816</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2816</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Angold, A.</author><author>Erkanli, A.</author><author>Silberg, J.</author><author>Eaves, L.</author><author>Costello, E. J.</author></authors></contributors><auth-address>Department of Psychiatry and Behavioral Sciences, Duke University Medical Center, Durham, NC 27710, USA. Aangold@psych.mc.duke.edu</auth-address><titles><title>Depression scale scores in 8-17-year-olds: effects of age and gender</title><secondary-title>J Child Psychol Psychiatry</secondary-title></titles><pages>1052-63</pages><volume>43</volume><number>8</number><edition>2002/11/29</edition><keywords><keyword>Adolescent</keyword><keyword>Age Factors</keyword><keyword>Child</keyword><keyword>Depressive Disorder/*diagnosis/epidemiology</keyword><keyword>*Diseases in Twins</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Psychiatric Status Rating Scales</keyword><keyword>Questionnaires</keyword><keyword>Sex Factors</keyword><keyword>Southeastern United States/epidemiology</keyword></keywords><dates><year>2002</year><pub-dates><date>Nov</date></pub-dates></dates><isbn>0021-9630 (Print)&#xD;0021-9630 (Linking)</isbn><accession-num>12455926</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=12455926</url></related-urls></urls><language>eng</language></record></Cite></EndNote>17) has shown that overall symptoms of depression increase sharply with age at around age 13 years and that the 2:1 female to male ratio in depression prevalence begins to emerge at this time. Some reports suggest that melancholic symptoms are more common in older compared to younger age groups of children with depression( HYPERLINK \l "_ENREF_18" \o "Sorensen, 2005 #2817"  ADDIN EN.CITE <EndNote><Cite><Author>Sorensen</Author><Year>2005</Year><RecNum>2817</RecNum><DisplayText><style face="superscript">18</style></DisplayText><record><rec-number>2817</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2817</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Sorensen, M. J.</author><author>Nissen, J. B.</author><author>Mors, O.</author><author>Thomsen, P. H.</author></authors></contributors><auth-address>Psychiatric Hospital for Children and Adolescents, Harald Selmersvej 66, 8240 Risskov, Denmark. mjs@buh.aaa.dk</auth-address><titles><title>Age and gender differences in depressive symptomatology and comorbidity: an incident sample of psychiatrically admitted children</title><secondary-title>J Affect Disord</secondary-title></titles><pages>85-91</pages><volume>84</volume><number>1</number><edition>2004/12/29</edition><keywords><keyword>Adolescent</keyword><keyword>Anorexia/epidemiology</keyword><keyword>Child</keyword><keyword>Comorbidity</keyword><keyword>Depression/*diagnosis/*epidemiology</keyword><keyword>Female</keyword><keyword>Health Status</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Psychomotor Disorders/epidemiology</keyword><keyword>Tic Disorders/epidemiology</keyword></keywords><dates><year>2005</year><pub-dates><date>Jan</date></pub-dates></dates><isbn>0165-0327 (Print)&#xD;0165-0327 (Linking)</isbn><accession-num>15620389</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=15620389</url></related-urls></urls><electronic-resource-num>S0165-0327(04)00304-0 [pii]&#xD;10.1016/j.jad.2004.09.003</electronic-resource-num><language>eng</language></record></Cite></EndNote>18). Strikingly, none of these or more recent reports ( HYPERLINK \l "_ENREF_19" \o "Lamers, 2012 #2818"  ADDIN EN.CITE <EndNote><Cite><Author>Lamers</Author><Year>2012</Year><RecNum>2818</RecNum><DisplayText><style face="superscript">19</style></DisplayText><record><rec-number>2818</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2818</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Lamers, F.</author><author>Burstein, M.</author><author>He, J. P.</author><author>Avenevoli, S.</author><author>Angst, J.</author><author>Merikangas, K. R.</author></authors></contributors><auth-address>National Institutes of Health, National Institute of Mental Health, 35 Convent Drive, MSC 3720, Bethesda, MD 20892-3720, USA. Kathleen.Merikangas@nih.gov.</auth-address><titles><title>Structure of major depressive disorder in adolescents and adults in the US general population</title><secondary-title>Br J Psychiatry</secondary-title></titles><pages>143-50</pages><volume>201</volume><edition>2012/06/16</edition><dates><year>2012</year><pub-dates><date>Aug</date></pub-dates></dates><isbn>1472-1465 (Electronic)&#xD;0007-1250 (Linking)</isbn><accession-num>22700082</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=22700082</url></related-urls></urls><electronic-resource-num>bjp.bp.111.098079 [pii]&#xD;10.1192/bjp.bp.111.098079</electronic-resource-num><language>eng</language></record></Cite></EndNote>19) about the structure of depressive symptoms in youth have focused on irritability as a developmental presentation of depression. Indeed, despite the recognition of the importance of irritability in depression, it has rarely been discussed as a possible subtype of depressive disorder in either aetiological or treatment studies. Here we use data from a longitudinal, epidemiologic sample that spans puberty (9-16 years) and offers follow up at 19-21 years to address three main aims:

Aim I: to estimate the prevalence of irritability in community-ascertained children and adolescents with depression and to examine its basic demographic characteristics and developmental correlates.

Aim II: to test a set of hypotheses (derived from previous findings in adults) that children with depression and irritability suffer from a more severe form of the illness that starts earlier in life and shows higher rates of comorbidities with other disorders, than depression without irritability. In particular, we hypothesise that depression and irritability will show a stronger relationship with disruptive (i.e. conduct and oppositional) disorders. 




The Great Smoky Mountains Study (GSMS) is a longitudinal study of the development of psychiatric disorders in rural and urban youth ( ADDIN EN.CITE ,). A representative sample of three cohorts of children, ages 9, 11, and 13 at intake, was recruited from 11 counties in western North Carolina using a household equal probability, accelerated cohort design ( ADDIN EN.CITE ,). The externalizing problems subscale of the Child Behavior Checklist ( HYPERLINK \l "_ENREF_22" \o "Achenbach, 1991 #2375"  ADDIN EN.CITE <EndNote><Cite><Author>Achenbach</Author><Year>1991</Year><RecNum>2375</RecNum><DisplayText><style face="superscript">22</style></DisplayText><record><rec-number>2375</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2375</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Achenbach, T.M.</author></authors></contributors><titles><title>Manual for the Child Behavior Checklist 4-18 and 1991 Profile</title></titles><dates><year>1991</year></dates><pub-location>Vermont</pub-location><publisher>University of Vermont, Department of Psychiatry</publisher><urls></urls></record></Cite></EndNote>22) was administered to a parent of the first-stage sample (n=3,896) as a screen. Ninety-five percent of families contacted completed the telephone screen.  As in other epidemiologic studies ( ADDIN EN.CITE ,), the GSMS used a screening-stratified sampling design to achieve three goals: (1) to understand the developmental pathways of a large sample of children with a high need for mental health care (case finding); (2) to estimate the prevalence of disorders and risk factors in the population  (prevalence estimation); and (3) to map the identified cases onto the general population (generalizability). A household sample would meet goal 2 but would need to be large (and expensive) to generate enough cases to meet goals 1 and 3. Recruiting from service settings might achieve goal 1, but generalizability would be hard to achieve because of referral bias and the fact that many children are seen in multiple service sectors. The oversampling strategy for GSMS involved recruiting all subjects scoring in the top 25% on the screener and 1 in 10 of the remainder. The screening does not bias the sample, however, as each observation is weighted by the inverse of the selection probability.  This weighting process also allows us to produce estimates representative of the population from which the sample was drawn. About 8% of the area residents and the sample are African American, and fewer than 1% are Hispanic; American Indians make up only about 3% of the study area but were oversampled to constitute 25% of the sample. Of all youths recruited, 80% (N=1,420) agreed to participate. The sample was 49% female (n=630). Table 1 presents the study design and participation rates at each wave. As it shows, the three study cohorts (A, B, and C) spanned the age range from 9-13 years when the study started in 1993, and were followed to ages 19-21 years with an overall participation rate of approximately 80% thereafter. Interviews were completed with the child and their primary caregiver at their home or a convenient location until age 16 years and with the young adults only thereafter. Before the interviews began, interviewees signed informed consent forms approved by the Duke institutional review board. This paper presents data on 8806 parent-child pairs of interviews carried out across the age range of 9 through 21.

Assessment of Psychopathology 
All data on child and adolescent psychiatric disorders were derived from the Child and Adolescent Psychiatric Assessment (CAPA) ( HYPERLINK \l "_ENREF_25" \o "Angold, 1995 #2440"  ADDIN EN.CITE <EndNote><Cite><Author>Angold</Author><Year>1995</Year><RecNum>2440</RecNum><DisplayText><style face="superscript">25</style></DisplayText><record><rec-number>2440</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2440</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Angold, A.</author><author>Prendergast, M.</author><author>Cox, A.</author><author>Harrington, R.</author><author>Simonoff, E.</author><author>Rutter, M.</author></authors></contributors><auth-address>Department of Psychiatry, Duke University Medical Center, Durham, NC, USA.</auth-address><titles><title>The Child and Adolescent Psychiatric Assessment (CAPA)</title><secondary-title>Psychol Med</secondary-title></titles><periodical><full-title>Psychol Med</full-title><abbr-1>Psychological medicine</abbr-1></periodical><pages>739-53</pages><volume>25</volume><number>4</number><edition>1995/07/01</edition><keywords><keyword>Adolescent</keyword><keyword>Child</keyword><keyword>Child Behavior Disorders/*diagnosis/psychology</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Mental Disorders/*diagnosis/psychology</keyword><keyword>Personality Assessment/*statistics &amp; numerical data</keyword><keyword>Psychiatric Status Rating Scales/statistics &amp; numerical data</keyword></keywords><dates><year>1995</year><pub-dates><date>Jul</date></pub-dates></dates><isbn>0033-2917 (Print)&#xD;0033-2917 (Linking)</isbn><accession-num>7480451</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=7480451</url></related-urls></urls><language>eng</language></record></Cite></EndNote>25), which generates DSM-IV diagnoses. Parent and child reports were combined using an either/ or rule at the symptom level. In young adulthood, outcomes were derived from the Young Adult Psychiatric Assessment ( HYPERLINK \l "_ENREF_26" \o "Angold, 1999 #2450"  ADDIN EN.CITE <EndNote><Cite><Author>Angold</Author><Year>1999</Year><RecNum>2450</RecNum><DisplayText><style face="superscript">26</style></DisplayText><record><rec-number>2450</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2450</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Angold, A.,Cox,A., Prendergast, M., Rutter, M., Simonoff, E., Costello, E.J., Ascher, B.H.</author></authors></contributors><titles><title>The Young Adult Psychiatric Assessment (YAPA)</title></titles><dates><year>1999</year></dates><pub-location>Durham,NC</pub-location><publisher>Duke University Medical Center</publisher><urls></urls></record></Cite></EndNote>26). The time frame for both interviews was the 3 months preceding the interview unless otherwise stated. We combined three depression categories into one: DSM-IV major depressive episode, dysthymia, and depression not otherwise specified (NOS).  We also focused on any anxiety disorder, oppositional defiant disorder (ODD) and conduct disorder (CD). We did not follow the DSM rule of over-riding a diagnosis of ODD in people with CD and therefore a subject could have both diagnoses. The small number of (hypo-) mania diagnoses in this sample ADDIN EN.CITE 27 precluded statistical analysis.

Definition of irritability in depression.
The DSM-IV stipulates a period of depressed or irritable mood for a diagnosis of depression in youth. We generated sub-groups among those who met overall criteria for depression based on the answers to questions in the depression section of the CAPA that focused on the presence of depressed mood (i.e. feeling unhappy, miserable, blue, low spirited, being down in the dumps or dejected; daily total duration of at least 1 hour) and irritable mood (i.e. irritable mood present in at least 2 activities, with at least one instance of snappiness, shouting or quarrelsomeness, and at least sometimes uncontrollable by child). Depending on the answer to these questions, the following three groups were constructed among those with a diagnosis of depression: (1) those with depressed mood only, (2) those with irritable mood only, and (3) those with both irritable and depressed mood. Note that the rating is of a change in the child's usual liability to be precipitated into anger, and in that sense assesses an episode of change in the child’s irritability, as stipulated by DSM-IV. More information on the assessment of irritable mood in the context of depression the CAPA can be found under http://devepi.duhs.duke.edu/library/pdf/Depressive_Disorders.pdf (​http:​/​​/​devepi.duhs.duke.edu​/​library​/​pdf​/​Depressive_Disorders.pdf​)


Symptom counts of oppositional and conduct disorder and of non-episodic (ODD) irritability
Symptom counts of oppositional and conduct problems were generated by adding DSM-IV items. A scale of non-episodic irritability (range 0-3) was created by summing the CAPA items from the ODD section: “losing temper”, “touchy or easily annoyed”, and “angry or resentful”, as previously described ( HYPERLINK \l "_ENREF_12" \o "Rowe, 2010 #2486"  ADDIN EN.CITE <EndNote><Cite><Author>Rowe</Author><Year>2010</Year><RecNum>2486</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>2486</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2486</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Rowe, R.</author><author>Costello, J.</author><author>Angold, A.</author><author>Copeland, W.E.</author><author>Maughan, B.</author></authors></contributors><titles><title><style face="normal" font="Times New Roman" size="100%">Developmental pathways in Oppositional Defiant Disorder and Conduct Disorder.</style></title><secondary-title>Journal of Abnormal Psychology</secondary-title></titles><periodical><full-title>J Abnorm Psychol</full-title><abbr-1>Journal of abnormal psychology</abbr-1></periodical><volume>in press</volume><dates><year>2010</year></dates><urls></urls></record></Cite></EndNote>12).

Menarche and Tanner stage 
Self-ratings of pubertal status were made using the Tanner stage pictorial assessments of breast and pubic hair development, and menarche was also assessed by self ratings.  Tanner ratings are considered practical and valid alternatives to direct assessments by a clinician ( HYPERLINK \l "_ENREF_28" \o "Rockett, 2004 #2823"  ADDIN EN.CITE <EndNote><Cite><Author>Rockett</Author><Year>2004</Year><RecNum>2823</RecNum><DisplayText><style face="superscript">28</style></DisplayText><record><rec-number>2823</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2823</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Rockett, J. C.</author><author>Lynch, C. D.</author><author>Buck, G. M.</author></authors></contributors><auth-address>Gamete and Early Embryo Biology Branch, Reproductive Toxicology Division, National Health and Environmental Effects Research Laboratory, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. rockett.john@epa.gov</auth-address><titles><title>Biomarkers for assessing reproductive development and health: Part 1--Pubertal development</title><secondary-title>Environ Health Perspect</secondary-title></titles><pages>105-12</pages><volume>112</volume><number>1</number><edition>2003/12/31</edition><keywords><keyword>Adolescent</keyword><keyword>Biological Markers/*analysis</keyword><keyword>Child</keyword><keyword>Child Development</keyword><keyword>*Child Welfare</keyword><keyword>Cohort Studies</keyword><keyword>Environmental Pollutants/*poisoning</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>*Puberty</keyword><keyword>*Reproduction</keyword><keyword>Specimen Handling</keyword></keywords><dates><year>2004</year><pub-dates><date>Jan</date></pub-dates></dates><isbn>0091-6765 (Print)&#xD;0091-6765 (Linking)</isbn><accession-num>14698938</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=14698938</url></related-urls></urls><custom2>1241804</custom2><language>eng</language></record></Cite></EndNote>28), and correlate well with physical examination based on Tanner stages ( HYPERLINK \l "_ENREF_29" \o "Hergenroeder, 1999 #2822"  ADDIN EN.CITE <EndNote><Cite><Author>Hergenroeder</Author><Year>1999</Year><RecNum>2822</RecNum><DisplayText><style face="superscript">29</style></DisplayText><record><rec-number>2822</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2822</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Hergenroeder, A. C.</author><author>Hill, R. B.</author><author>Wong, W. W.</author><author>Sangi-Haghpeykar, H.</author><author>Taylor, W.</author></authors></contributors><auth-address>Department of Pediatrics, Baylor College of Medicine, Texas, USA.</auth-address><titles><title>Validity of self-assessment of pubertal maturation in African American and European American adolescents</title><secondary-title>J Adolesc Health</secondary-title></titles><pages>201-5</pages><volume>24</volume><number>3</number><edition>1999/04/09</edition><keywords><keyword>Adolescent</keyword><keyword>African Continental Ancestry Group</keyword><keyword>Child</keyword><keyword>Ethnic Groups</keyword><keyword>European Continental Ancestry Group</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Observer Variation</keyword><keyword>Physicians</keyword><keyword>*Puberty/ethnology</keyword><keyword>Reproducibility of Results</keyword><keyword>*Self-Assessment</keyword><keyword>Sexual Maturation</keyword><keyword>Texas</keyword></keywords><dates><year>1999</year><pub-dates><date>Mar</date></pub-dates></dates><isbn>1054-139X (Print)&#xD;1054-139X (Linking)</isbn><accession-num>10195803</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=10195803</url></related-urls></urls><electronic-resource-num>S1054139X98001104 [pii]</electronic-resource-num><language>eng</language></record></Cite></EndNote>29).  With parental agreement each child was provided with sex-appropriate schematic drawings and asked to rate their current status on each dimension; the mean of the two ratings was used as an overall index of morphological development. For analytic purposes Tanner stages were dichotomised as pre-puberty (stages I-II) and puberty (stages III-V). 

Analyses
All associations reported in this paper were tested using the survey (svy) commands in STATA to adjust the standard errors of the parameter estimates for the stratified design effects. This ensures that the reported parameters are representative of the population from which the sample was derived.  Disorder status was derived by aggregating observations across two periods: adolescence (ages 9 to 16) and young adulthood (ages 19 and 21). Reported percentages are weighted as appropriate to take account of the sample design. As explained in the first paragraph of the results section, we compared two categories in statistical analyses: those participants who met criteria for depression, but did not have episodic irritability (depressed group) and those participants who met criteria for depression and suffered from depressed as well as from episodically irritable mood (depressed and irritable group). Odds ratios and standard errors were derived from logistic regression models with the dichotomous category of depressed versus depressed and irritable as the outcome and the range of predictors required to test each hypothesis of the paper.

Results
Prevalence of irritable mood in DSM-IV depression.
Between ages 9 and 16 years, there were 179 observations for the 140 individuals who met DSM-IV criteria for depression at any given three month period, yielding a three-month prevalence of 2.2%. Among these cases, depressed mood was the most common cardinal mood state (58.7% of all subjects with a diagnosis of depression), followed by mixed depressed and irritable mood (35.6% of all subjects with a diagnosis of depression). Only a small minority of participants (5.7% of all subjects with depression) had irritable mood only. This group was too small to use in analyses for inferential statistics. Therefore, all subsequent analyses in this paper concern the distinction is between the depressed and the depressed and irritable group; for the small irritable group we present descriptive data only.
As shown in figure 1, mood state profiles differed markedly by gender: most depressed girls were in the depressed group, whereas most depressed boys were in the depressed and irritable group (OR=4.26, SE=2.32, p=0.008). Girls made up the majority (78.1%) of the depressed group, whereas boys were the majority in the depressed and irritable group (54.4%) and the irritable group (73%). Given these differences, all further analyses tested for gender interaction effects and any main effects were adjusted for gender. The majority of the irritable group (73.0%) were boys. 

Developmental variations
The mean age of participants was not significantly different between the two groups (depressed: 14.1 years, SE=0.22 vs. depressed and irritable: 14.0 years, SE=34.5; OR=1.1, SE=0.13, p=0.48) and there was no gender by age interaction (F (1, 132) =0.84, p=0.36).  The mean age in the irritable group was 14.0 years, SE=0.57. 
Tanner stage differences between the two groups (75.4% pubertal in the depressed vs. 82.4% pubertal in the depressed and irritable) were not significant, however the age-adjusted odds ratio (OR=3.83, SE: 2.99 p=0.09) suggested that, if anything, those in the depressed and irritable group may have been more likely to be in puberty. The relationship between the two depression types and Tanner stage was not moderated by gender (adjusted Wald test: F (1, 99) =0.07, p=0.79).   In the irritable group 87.7% were in puberty.

Age at menarche was not significantly different between girls in the two groups: (depressed: 12.4, SE=0.40 vs. depressed and irritable: 11.7, SE=0.43, OR=0.66, SE: 0.27 p=0.32). Age at menarche in the irritable group was 11.6, SE=0.17.

Clinical features 
The two groups did not differ significantly in mean age at onset of depression (depressed: 13.4 years, SE=0.23 vs.  depressed and irritable: 12.3 years, SE=0.54, OR=0.85, SE=0.09, p=0.16, adjusted for gender) and there was no significant gender by age at onset interaction (F (1,132) =0.98; p=0.32). The mean age at onset of depression in the irritable group was 12.6 years, SE=0.92.
There was no significant difference in the total score of DSM-IV depressive symptoms (excluding depressed or irritable mood) (depressed: 2.7 SE=0.13   vs. depressed and irritable: 2.9, SE=0.19 OR=1.28, SE=0.28, p=0.27; adjusted for gender) and there was no significant gender by number of depressive symptoms interaction (F (1,132) =0.0; p=0.99). The mean total score of DSM-IV depressive symptoms children in the irritable group was 3.1, SE=0.45.
The two groups did not differ significantly in the number of depressive episodes experienced (depressed: 1.8, SE=0.19 vs.  depressed and irritable: 1.5, SE=0.16, OR=0.91, SE=0.22, p=0.69, adjusted for gender) and there was no significant gender by age at onset interaction (F (1,132) =0.08; p=0.78). The mean number of depressive episodes in the irritable group was 1.3, SE=0.20.

In terms of symptom patterns, only sleep problems (insomnia or hypersomnia) distinguished between the two groups (depressed 10.7% vs. depressed and irritable 38.6%, OR=4.6, SE=3.18, p=0.029; adjusted for gender) but there were no significant gender by sleep problems interaction (F (1,132) =0.96; p=0.33). There were no other significant differences between the two groups or interactions of symptoms by gender for any of the other depression symptoms including anhedonia and suicidality. 

The depressed and irritable group showed a higher rate of co-occurrence with disruptive disorders, as shown in Table 2. There was a significantly higher proportion of young people with ODD in the depressed and irritable group compared to the depressed group (OR=5.37. SE=3.64, p=0.014; adjusting for gender); the gender by ODD interaction effect was not significant (F (1,132) =0.21, p=0.65). As shown in Table 2, the relationship of CD with the two depression groups was moderated by gender (F (1,132) =4.66, p=0.03). Among girls, there was a significantly higher proportion of CD comorbidity in those with depression and irritability compared to those with depression only, but this was not true in boys. Rates of comorbid disruptive disorders in the irritable group were high: the majority (79%) met criteria for ODD and 21% for CD.  
The rates of anxiety disorders are also shown in Table 2. There were no significant differences in the comorbidity between anxiety and depression types, and the gender by anxiety interaction effect was not significant (F (1, 132) =0.44, p=0.51). The rate of anxiety in the irritable group was low (5%).

In addition, to examining the overlap between the two groups, we also sought to establish the differences between the two groups using a dimensional approach. We therefore examined differences between the two groups with regard to symptom counts of conduct and oppositional problems. As can be seen in figure 2, the depressed and irritable group showed significantly higher counts of oppositional symptoms than the depressed group (OR=1.85, SE=0.27, p<0.001; adjusted for gender); the interaction effect between gender and oppositional symptoms was not significant (F (1, 132) =2.39, p=0.12). The relationship between the two depression groups and conduct symptoms was moderated by gender, similar to the findings for the categorical variable of conduct disorder. As shown in Figure 2, girls in the depressed and irritable group had higher scores than girls in the depressed group; however there was no difference between the two groups for boys. The interaction effect between gender and conduct symptoms was significant (F (1, 132) =4.46, p=0.04).

We also examined whether the two depression groups differed on a count of chronic irritability symptoms derived from ODD. There was no significant difference between the depressed and irritable and the depressed group (mean=1.54, SE=0.32 vs.  mean= 0.81, SE=0.20; OR=1.77, SE=0.63, p=0.111); the interaction effect between chronic irritability and gender was not significant (F1, 131=0.03; p=0.87). The mean level of chronic irritability in the irritable group was 1.80, SE=0.22.

Longitudinal course
Longitudinal analyses highlighted continuity in depression sub-types between childhood/adolescence (ages 9-16 years) and young adulthood (ages 19-21 years). Of 17 participants in the depressed group at ages 9-16 who also experienced depression at ages 19-21, 15 (88%) were also classified in the depressed group at follow up and only two transitioned into the depressed and irritable group. Similarly, of the 10 participants from the depressed and irritable at ages 9-16 who also experienced depression at ages 19-21, seven (70%) remained in the depressed and irritable group. This stability of type was significant (OR=34.0, SE.45.29, p<0.01). In the irritable group, the only participant to experience a depressive episode at ages 19-21 was classified in the depressed group.
Discussion
Irritability has long been recognised as a concomitant mood state in people suffering with depression, and the DSM-IV grants episodic irritability the same status as depressed mood as a cardinal mood symptom in the diagnosis of depression in youth. To our knowledge, however, this is the first study to provide empirical data from a general population sample on the prevalence and correlates of irritability in depressed youth and on how it may influence clinical course.
The first aim of this paper was to estimate the prevalence of irritability in community-ascertained cases of depression and to examine its basic demographic and developmental correlates. Our data show that irritability is common in depression, occurring in over a third of cases, in keeping with reported rates from an adult community sample ( HYPERLINK \l "_ENREF_4" \o "Fava, 2009 #1889"  ADDIN EN.CITE <EndNote><Cite><Author>Fava</Author><Year>2009</Year><RecNum>1889</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>1889</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">1889</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Fava, M.</author><author>Hwang, I.</author><author>Rush, A. J.</author><author>Sampson, N.</author><author>Walters, E. E.</author><author>Kessler, R. C.</author></authors></contributors><auth-address>1Department of Psychiatry, Massachusetts General Hospital, Boston, MA, USA.</auth-address><titles><title>The importance of irritability as a symptom of major depressive disorder: results from the National Comorbidity Survey Replication</title><secondary-title>Mol Psychiatry</secondary-title></titles><edition>2009/03/11</edition><dates><year>2009</year><pub-dates><date>Mar 10</date></pub-dates></dates><isbn>1476-5578 (Electronic)</isbn><accession-num>19274052</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19274052</url></related-urls></urls><electronic-resource-num>mp200920 [pii]&#xD;10.1038/mp.2009.20</electronic-resource-num><language>Eng</language></record></Cite></EndNote>4). Our data also show, however, that irritability rarely occurs  in the absence of low mood, also in keeping with results from a community sample in adults ( HYPERLINK \l "_ENREF_4" \o "Fava, 2009 #1889"  ADDIN EN.CITE <EndNote><Cite><Author>Fava</Author><Year>2009</Year><RecNum>1889</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>1889</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">1889</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Fava, M.</author><author>Hwang, I.</author><author>Rush, A. J.</author><author>Sampson, N.</author><author>Walters, E. E.</author><author>Kessler, R. C.</author></authors></contributors><auth-address>1Department of Psychiatry, Massachusetts General Hospital, Boston, MA, USA.</auth-address><titles><title>The importance of irritability as a symptom of major depressive disorder: results from the National Comorbidity Survey Replication</title><secondary-title>Mol Psychiatry</secondary-title></titles><edition>2009/03/11</edition><dates><year>2009</year><pub-dates><date>Mar 10</date></pub-dates></dates><isbn>1476-5578 (Electronic)</isbn><accession-num>19274052</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=19274052</url></related-urls></urls><electronic-resource-num>mp200920 [pii]&#xD;10.1038/mp.2009.20</electronic-resource-num><language>Eng</language></record></Cite></EndNote>4).  This suggests that very few late childhood and adolescent cases of depression would be lost to ascertainment if irritability were not allowed as a cardinal symptom of depression. A further implication of this pattern was that the irritable group was too small to analyse statistically. In the discussion below we thus focus primarily on comparisons between the depressed and depressed and irritable groups, and highlight the most notable findings from the irritable group as appropriate.
Depressed boys were significantly more likely to present with irritability than depressed girls, and boys were the majority of the depression with irritability group, whereas girls were more likely to present with depression without irritably. Boys were also the majority in the small irritable group, there were no significant age differences between the two depression groups. Age at menarche also did not differ significantly between the two depression groups. Also, in contrast to what one would be led to expect by the stipulation of the DSM-IV, children in the depressed and irritable group were at a similar developmental stage compared with those in the depressed group--if anything, the results suggested that those in the depressed and irritable group were at a more advanced developmental stage. 
Our second aim was to test a set of hypotheses, based on previous findings in adults, that children with depression and irritability suffer from a more severe form of the illness that starts earlier in life and shows higher rates of comorbidities with other disorders, particularly externalising disorders. We found partial support for this hypothesis. The two groups did not differ in overall depression severity, as measured by total number of symptoms. Also, the pattern of depressive symptoms was similar for the two groups; only the symptom of sleep problems was significantly more common in the depressed and irritable compared to the depressed group. Although this finding will require replication, it may be relevant that sleep problems have been suggested to lead to or aggravate irritability and externalising behaviors in children ( HYPERLINK \l "_ENREF_30" \o "Kamphuis,  #2794"  ADDIN EN.CITE <EndNote><Cite><Author>Kamphuis</Author><RecNum>2794</RecNum><DisplayText><style face="superscript">30</style></DisplayText><record><rec-number>2794</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2794</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Kamphuis, J.</author><author>Meerlo, P.</author><author>Koolhaas, J. M.</author><author>Lancel, M.</author></authors></contributors><auth-address>Department of Forensic Psychiatry, Mental Health Services Drenthe, Assen, Netherlands. Jeanine.Kamphuis@ggzdrenthe.nl</auth-address><titles><title>Poor sleep as a potential causal factor in aggression and violence</title><secondary-title>Sleep Med</secondary-title></titles><pages>327-34</pages><volume>13</volume><number>4</number><edition>2012/02/07</edition><dates><pub-dates><date>Apr</date></pub-dates></dates><isbn>1878-5506 (Electronic)&#xD;1389-9457 (Linking)</isbn><accession-num>22305407</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=22305407</url></related-urls></urls><electronic-resource-num>S1389-9457(12)00012-3 [pii]&#xD;10.1016/j.sleep.2011.12.006</electronic-resource-num><language>eng</language></record></Cite></EndNote>30).   There were also no differences in age at onset of depression between the two groups.
Consistent with our hypothesis, however, we found that children with depression and irritability were more likely to suffer from comorbid disruptive disorders: in particular, ODD was significantly more common in the depressed and irritable group, compared to the depressed group. Similarly, there was a very high rate (79%) of comorbidity with ODD in the irritable group. The pattern of association of CD with the two depression groups was significantly moderated by gender, in that, among girls, there was a significantly higher proportion of CD comorbidity in the depressed and irritable group compared to those in the depressed group, but this was not true in boys. A similar pattern of results was obtained when symptom scores instead of diagnoses were used to compare the two groups. The main clinical implication of this finding is that young people presenting with depression and irritability are at a high risk of disruptive disorders. Previous studies have observed a “gender paradox” ( HYPERLINK \l "_ENREF_31" \o "Loeber, 1994 #2820"  ADDIN EN.CITE <EndNote><Cite><Author>Loeber</Author><Year>1994</Year><RecNum>2820</RecNum><DisplayText><style face="superscript">31</style></DisplayText><record><rec-number>2820</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2820</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Loeber, R., Keenan, K.</author></authors></contributors><titles><title>Interaction between conduct disorder and its comorbid conditions: effects of age and gender.</title><secondary-title>Clinical Psychology Review</secondary-title></titles><pages>497-523</pages><volume>14</volume><dates><year>1994</year></dates><urls></urls></record></Cite></EndNote>31) effect in the comorbidity between depression and conduct problems ( HYPERLINK \l "_ENREF_32" \o "Diamantopoulou, 2011 #2821"  ADDIN EN.CITE <EndNote><Cite><Author>Diamantopoulou</Author><Year>2011</Year><RecNum>2821</RecNum><DisplayText><style face="superscript">32</style></DisplayText><record><rec-number>2821</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2821</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Diamantopoulou, S.</author><author>Verhulst, F. C.</author><author>van der Ende, J.</author></authors></contributors><auth-address>Erasmus Medical Center - Sophia Children&apos;s Hospital, Rotterdam, The Netherlands. sofiad@um.es</auth-address><titles><title>Gender differences in the development and adult outcome of co-occurring depression and delinquency in adolescence</title><secondary-title>J Abnorm Psychol</secondary-title></titles><periodical><full-title>J Abnorm Psychol</full-title><abbr-1>Journal of abnormal psychology</abbr-1></periodical><pages>644-55</pages><volume>120</volume><number>3</number><edition>2011/05/18</edition><keywords><keyword>Adolescent</keyword><keyword>Adult</keyword><keyword>Aggression/psychology</keyword><keyword>Child</keyword><keyword>Depression/complications/*psychology</keyword><keyword>Depressive Disorder/complications/*psychology</keyword><keyword>Female</keyword><keyword>Humans</keyword><keyword>Juvenile Delinquency/*psychology</keyword><keyword>Longitudinal Studies</keyword><keyword>Male</keyword><keyword>Risk Factors</keyword><keyword>Sex Factors</keyword><keyword>Violence/psychology</keyword></keywords><dates><year>2011</year><pub-dates><date>Aug</date></pub-dates></dates><isbn>1939-1846 (Electronic)&#xD;0021-843X (Linking)</isbn><accession-num>21574666</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=21574666</url></related-urls></urls><electronic-resource-num>2011-10191-001 [pii]&#xD;10.1037/a0023669</electronic-resource-num><language>eng</language></record></Cite></EndNote>32). According to this notion, girls high on conduct problems would be more likely to have comorbid depressive problems. Our data suggest that high comorbidity levels with conduct problems are specific to those in the depressed and irritable group. This finding also has potential implications for the recognition of depression: clinicians may miss cases of depression if they do not look out for other mood disorder symptoms in patients who present with irritability. We found that chronic irritability, as ascertained through ODD symptoms, was significantly more common in boys, but not girls, in the depressed and irritable group, compared to the depressed group. Clearly, although the two irritability constructs are related, they tap meaningfully different dimensions. Future research should examine the commonalities and distinctions between these two forms of irritability, as part of a more general question concerning the classification of mood according to its duration ( ADDIN EN.CITE ,). It is notable that the two groups did not differ in their comorbidity with anxiety. This is in contrast to findings from the analysis of the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) in adults, (35) where those presenting with irritability were significantly more likely also to suffer from comorbid anxiety. We must await further studies to determine whether this discrepancy is attributable to the different ascertainment of the two samples (epidemiological versus treatment seeking), the differing age groups involved (9-16 versus 18-75) or other factors.

Our third aim was to examine the longitudinal course of depression with and without irritability in youth. We tested the hypothesis that depression and irritability would show homotypic continuity, i.e. that if they showed depression later in development, depressed children with irritability would be more likely to continue to show ‘irritable depression’ in the longer term. We found that each group showed homotypic continuity: those with depression and irritability at Time 1 (ages 9-16) were significantly more likely to continue with depression and irritability at Time 2 (age 19-21), whereas those with pure depression were more likely to continue having pure depression. However, the numbers in these analyses were small. 

The findings of this study prompt three related nosological questions.
The first question is whether it is justified to retain irritability as a cardinal mood in young people’s depression. Our data suggest that very few cases of depression would be missed because of presenting with irritability (rather than depressed mood) as the only cardinal mood symptom. Moreover, the vast majority of cases in the irritable group suffered from ODD comorbidity, suggesting that they would be unlikely to remain undiagnosed. From the perspective of case ascertainment, there is therefore no compelling reason to retain irritability as an alternative cardinal mood symptom. Our data also show that children in the depressed and irritable group were at a similar developmental stage to those in the depressed group, arguing against the notion that irritable mood should be regarded an early manifestation of depression. Indeed, the overall picture that has emerged is that the relationship between irritability and depression in youth is very similar to that seen in adulthood, so there seems to be little reason why there should be a “developmental” difference in the diagnostic criteria relating to irritability.
The second nosologic question prompted by these findings is whether irritability may indicate a distinct subtype of depression. Several suggestions have been made in the past about depression subtypes (e.g. endogenous or melancholic depression) but the evidence for the distinctiveness of such subtypes has been mixed (36). Moreover, debates about what constitute distinct nosologic types or subtypes depends on a number of factors, including conceptual, statistical (whether one considers continua or categorical cut offs) and practical considerations (3). We found no evidence of a distinctive symptom profile, nor of a difference in severity (symptom load) in those with irritability compared to those without. However, as noted above, there were significantly more boys in those with irritability, and both boys and girls in this group showed higher rates of externalizing disorders. Moreover, there was evidence for some continuity of subtype, in that those with depression and irritability were more likely to continue suffering from depression with irritability. These mixed findings do not provide sufficient evidence for considering “irritable depression” as a distinct subtype of depression. There may, however, be conceptual reasons to do so. Clinical observation and first-person experience (the experience of one’s own mood) suggests that irritability is a distinct mood from depression (38)  though the two have long been known to co-occur in the same individuals HYPERLINK \l "_ENREF_1" \o "Burton, 1932 #2565"  ADDIN EN.CITE <EndNote><Cite><Author>Burton</Author><Year>1932</Year><RecNum>2565</RecNum><DisplayText><style face="superscript">1</style></DisplayText><record><rec-number>2565</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2565</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Burton, R. </author></authors><secondary-authors><author>Jackson,H.</author></secondary-authors></contributors><titles><title>Symptoms or signs in the mind.</title><secondary-title>The anatomy of melancholy.</secondary-title></titles><pages>391</pages><section>Mem 1 Subsect II.</section><reprint-edition>1932</reprint-edition><dates><year>1932</year></dates><pub-location>Totowa, N.J.</pub-location><publisher>J.M. Dent &amp; Sons Ltd</publisher><orig-pub>1631</orig-pub><urls></urls></record></Cite></EndNote>1. This close yet ambiguous relationship between the two phenotypes is also reflected in much of the psychological literature about personality: the dimension of negative affectivity (3) is often used to denote a spectrum of so-called aversive emotions that includes both anger (the hallmark of irritability) and sadness (the hallmark of depression). However, another, related, strand of psychological literature (40) distinguishes between irritability on the one hand and sadness on the other along a dimension of approach-withdrawal. This distinction resonates with clinical observations about the possible consequences of an irritable state of mind (e.g. fighting with others) as opposed to those of depressed mood (e.g. reduced activity and motivation). It is possible that distinguishing between specific mood states may help optimize treatment; although there is also evidence that existing treatments may work for both sad as well as irritable mood (41). In epidemiologic studies, non-episodic irritability in youth is a predictor of new onset depression even into adulthood ( ADDIN EN.CITE 11, 42). In twin studies, depression and non-episodic irritability have been shown to share a significant proportion of genetic risks but to differ with respect to unique (i.e. non-shared) environments ( HYPERLINK \l "_ENREF_13" \o "Stringaris, 2012 #2708"  ADDIN EN.CITE <EndNote><Cite><Author>Stringaris</Author><Year>2012</Year><RecNum>2708</RecNum><DisplayText><style face="superscript">13</style></DisplayText><record><rec-number>2708</rec-number><foreign-keys><key app="EN" db-id="v2frvww0qf2xxxed9zovfvwhfr0a2d9fvxs2">2708</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Stringaris, A.</author><author>Zavos, H.</author><author>Leibenluft, E.</author><author>Maughan, B.</author><author>Eley, T. C.</author></authors></contributors><titles><title>Adolescent Irritability: Phenotypic Associations and Genetic Links With Depressed Mood</title><secondary-title>Am J Psychiatry</secondary-title></titles><edition>2011/12/24</edition><dates><year>2012</year><pub-dates><date>Oct 31</date></pub-dates></dates><isbn>1535-7228 (Electronic)&#xD;0002-953X (Linking)</isbn><accession-num>22193524</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=22193524</url></related-urls></urls><electronic-resource-num>10.1176/appi.ajp.2011.10101549</electronic-resource-num><language>Eng</language></record></Cite></EndNote>13). The extent to which these findings also apply to the distinction between the two groups presented in this paper should be further examined.  This is particularly relevant, given the introduction into the DSM-5 of Dysruptive Mood Dysregulation Disorder, a new category to capture severe irritability (43).
The third nosologic question arising as a result of these data is whether irritability should be retained as a symptom criterion of depression at all—perhaps future classifications should drop episodic irritability from the list of symptoms in depression? We have shown that the symptom of episodic irritability is an indicator of depression in boys and of disruptive behavior comorbidity, information that could be useful to clinicians. These results would argue for keeping irritability as a symptom criterion, at least until a more satisfactory solution to the classification of irritable mood has been reached.
This paper’s results should be seen in light of several limitations. First, the available numbers were small and some of the analyses may have therefore been underpowered. Second, the youngest children in this study were nine years old—it is possible that irritability is more common and a more characteristic mood state of depression in younger children. Further studies that include younger children, including preschoolers (44), are required to clarify this. Third, from a life-course perspective our sample consists entirely of early-onset cases, limiting the inferences this study can draw about later onset depression. Fourth, the ascertainment period for depressive episodes was the past three months at any given time point of the study. This means that we may have underestimated the total number of depressive episodes overall, though it is unlikely to have biased the comparison between the two groups.  Finally, this study used an in-depth assessment of depressive symptoms according to DSM-IV, but not an exhaustive list of items potentially important to characterize the multivariate structure of depression.
This paper also has several strengths, including a community sample, in-depth assessment of psychiatric diagnoses and developmental information in a longitudinal design. 
In conclusion, this paper is, to our knowledge, the first to test the DSM notion that irritability should be treated as a cardinal mood criterion in youth. We found very little support for granting irritability the same status as low mood in the diagnosis of depression; however, our findings also emphasize the clinical and possible aetiological significance of recognizing its presence in depressed youth.  
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The ages and years at follow up of each of the three cohorts (A, B, and C) are shown. The numbers at each follow up are presented in each cell and the participation rates are in the final row.










Table 2 Comorbidity rates for each group by gender.








Percentages by gender for each of the two depression groups are presented and results from logistic regression models with depression group as the outcome; “gender x diagnosis” refers to the interaction term between diagnosis and gender and “diagnosis” to the gender-adjusted main effect of comorbid diagnosis; odds ratios and standard errors (SE) are presented. ns refers to results non-significant at the p<0.05 level, *p<0.05; **p<0.001.
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